Effects of medium osmolarity on the release of amino acids from isolated cotyledons of developing pea seeds : Evidence for vacuolar amino-acid release at increased turgor.
The release of endogenous amino acids from isolated, immature pea (Pisum sativum L. cv. Marzia) cotyledons was investigated in relation to their developmental stage and the osmolarity of the bathing medium. The water potential of the cotyledons was about-1.1 MPa from which it could be inferred that the osmolarity of their apoplastic fluids will be approximately 450 mosmol·l(-1). The time course of amino-acid release conformed to an exponential function. Rate constants of the release were in the range 0.3 to 0.9 · h (-1). No indication was found for increased permeability of the plasmamembrane for amino acids at low medium osmolarity. Rate constants were even 1.5-fold lower in 0 mM mannitol than in medium with 400 mM mannitol. This effect could be ascribed to reduced protein synthesis in hypotonic media. In the presence of 400 mM mannitol the release was nearly proportional to the total amino-acid pool of the cotyledons and ranged from 12% to 8% for the various developmental stages. Amino-acid release was stimulated by incubation in a hypotonic medium (< 400 mM mannitol), up to fourfold in a medium without mannitol where as much as 45% of the cotyledonary amino-acid content could be released. The extra aminoacid release induced by the hypotonic condition declined during development and eventually vanished completely. Release of amino acids into a medium with 400 mM mannitol was more selective than into a medium without mannitol. For instance, arginine was one of the main constituents of the cotyledonary amino-acid pool (19%) as well as of the released amino-acid mixture when the medium contained no mannitol (10%), whereas it was virtually absent when the medium contained 400 mM mannitol. As an overall interpretation of these results, it is proposed that the hypotonic condition greatly enhances the permeability of the tonoplast (not that of the plasmalemma) for amino acids so that the otherwise well-sequestered amino acids in the vacuole become available for release into the bathing medium.